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© Data transmission system for reading and converting bar coded information into standard 
telephone signals. 


© A data transmission system for interfacing with a 
telephone communication line (24) includes a bar 
code reader (38) and a hand-held bar code scanning 
device (40) for reading bar coded information, such 
as a lottery ticket number, and generating electrical 
signals representative thereof. The system also in- 
cludes a program-storing memory (44) and a proces- 


sor (42) for converting the electrical signals to a 
format recognizable by a telephone system, i. e. dial 
pulses or dual tone signals. A display (58) is pro- 
vided for displaying the electrical signals. A tele- 
phone network interface (52) is employed to transmit 
the telephone system recognizable signals to the 
telephone line (24). 
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The present invention relates generally to the 
field of entering data into a computerized system 
by standard telephone signals and, more particu- 
larly, to a data transmission system for reading and 
converting bar coded alphanumeric characters into 
standard telephone system signals. 

It is a common practice for persons to input 
information into computerized systems, such as 
voice response systems used for many commercial 
applications, by pressing keys on a tone signaling 
telephone. This practice has been employed, for 
example, by lottery ticket sales agents in many 
state-sponsored instant lottery systems in the Unit- 
ed States. In such systems, a player can find out 
immediately after purchase of a ticket whether his 
or her ticket number is a winner. For immediate 
validation of an apparently winning instant lottery 
ticket, an interactive call processing network is 
used by the ticket sales agent for identification of 
the agent and verification of the instant lottery 
ticket number such that the agent can make pay- 
ment to the holder of a winning ticket on-the-spot 
or "instantly". 

A major drawback of this practice is that in- 
formation has to be manually entered into the inter- 
active call network to obtain ticket validation. In 
other words, ticket sales agents have to manually 
key in the data to find out whether a ticket number 
is a winner entitled to receive immediate payment. 
Manual entry is error-prone and time-consuming, 
thus providing a source of public dissatisfaction 
and a bottleneck for instant lottery systems. 

Consequently, a need exists for an alternative 
approach to instant lottery ticket verification which 
will avoid the drawback and potentially deleterious 
effects of the current practice on the popularity of 
instant lottery systems. 

The above-described drawback of the current 
practice is eliminated and the aforementioned need 
is satisfied by the provision of the data transmis- 
sion system of the present invention. The necessity 
of manually keying in data is avoided by the data 
transmission system of the present invention. In- 
stead, the system reads and converts (or trans- 
lates) alphanumeric characters in bar code form, 
such as those provided on instant lottery tickets, to 
electrical signals which are in turn converted to 
standard telephone signals. Standard telephone 
signals as used herein will refer to dial pulses, dual 
tone telephone generated signals (often referred to 
under the AT&T trademark as "Touch Tone" sig- 
nals) and/or dual tone multrfrequency (DTMF) sig- 
nals, ail of which are received and recognized by 
conventional telephone systems. Alphanumeric 
characters can be sent faster and more accurately 
by reading a bar code representative thereof than 
by entering them manually on a keypad. The auto- 
mated approach of the present invention is thus 


both faster and more accurate than entering num- 
bers manually by pressing signaling keys on a 
keypad. 

According to one aspect of the present inven- 
s tion, a lottery agent data communications system 
for interfacing via a telephone system with a voice 
responsive instant lottery system comprises means 
for reading a bar coded number and generating 
electrical signals representative thereof, the reading 

10 means including a bar code reader and a bar code 
scanning device connected to the reader. Means 
responsive to the electrical signals generated by 
the bar code reader are provided for converting the 
signals to telephone system recognizable signals. 

is Means responsive to the converting means are also 
provided for transmitting the telephone system rec- 
ognizable signals to the telephone system. Finally, 
means responsive to the telephone system rec- 
ognizable signals generated by the voice respon- 

20 sive instant lottery system and transmitted over the 
telephone system to the lottery agent data commu- 
nication system are provided. In this way, the data 
communications system reads and transmits a bar 
coded telephone number to establish a connection 

25 to the voice responsive instant lottery system over 
the telephone system, reads and transmits a bar 
coded lottery ticket number to the voice responsive 
instant lottery system over the telphone system, 
and receives telephone system recognizable sig- 

30 nals generated by the voice responsive instant 
lottery system to determine whether the bar coded 
lottery ticket is a winner. Preferably, the scanning 
device is a hand-held bar code scanning wand 
although other scanning devices can be used. 

35 Further, the converting means includes a mem- 

ory for storing an application program containing 
routines executable for encoding the electrical sig- 
nals and converting the signals to a standard com- 
munications format recognizable by telephone sys- 

40 terns. The converting means also includes a pro- 
cessor for receiving the electrical signals from the 
reading means and accessing the memory for 
causing execution of the application program for 
encoding the electrical signals and converting them 

45 to the telephone-recognizable signals. Preferably, 
means responsive to the converting means are 
provided for displaying the electrical signals. 

Still further, the transmitting means includes a 
pulse generator responsive to the converting 

so means for causing transmission of the standard 
telephone signals as dial pulses to the telephone 
communication line. Also, the transmitting means 
includes a tone generator responsive to the con- 
verting means for causing transmission of the stan- 

55 dard telephone signals as tones to the telephone 
communication line, i.e. dual tone signals. 

Accordingly, it js an object of the present in- 
vention to provide a data transmission system ca- 
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pable of automating any system which expects to 
receive standard dual tone signals over a telephone 
line; to provide a data transmission system which 
reads and converts bar coded numbers into dual 
tone or dial pulse signals recognized by conven- 
tional telephone systems and networks; to provide 
a data transmission system which automates exist- 
ing instant lottery systems; to provide a data trans- 
mission system which reduces user waiting time 
and eliminates the opportunity for operator error; 
and, to provide a data transmission system which 
uses a retail product identification medium, e.g.. a 
bar code label, as the identification symbology of 
lottery ticket numbers, of agent passcodes and 
other services. 

In order that the invention may be more readily 
understood, reference will now be made to the 
accompanying drawings, in which: 

Ftg. 1 is a block diagram of a network sup- 
porting an instant lottery system which employs the 
data transmission system of the present invention 
for interface with a host computer of the instant 
lottery system via an interactive telephone calling 
network and a telephone central office; 

Fig. 2 is a perspective view of a conventional 
telephone and the data transmission system of the 
present invention interfaced with an incoming tele- 
phone line; 

Fig. 3 is a detailed block diagram of the data 
transmission system of the present invention con- 
nected to a conventional telephone and telephone 
network; and 

Fig. 4 is a flow chart illustrating the se- 
quences of operational steps of the data transmis- 
sion system in reading bar coded data and con- 
verting it to dual tone or dial pulse signals which 
are accepted by the telephone network, or an inter- 
active calling network, to perform verification of an 
instant lottery ticket. 

While the present invention is generally ap- 
plicable to reading and converting bar coded in- 
formation into standard telephone signals, it will be 
described with reference to an instant lottery sys- 
tem for which it is particularly applicable and has 
been reduced to practice. Reference is now made 
to Fig. 1 of the drawings which illustrates, in block 
diagram form, a network, generally designated 10, 
for supporting an instant lottery system. The net- 
work 10 employs a data transmission system 12 in 
accordance with the present invention. The system 
12 interfaces with a lottery host computer 16 of the 
instant lottery system via the network 10. The lot- 
tery host computer 16 is interfaced with the data 
transmission system 12 via an interactive telephone 
calling network 18 and one or more telephone 
central offices 20A-20X 

In Fig. 2, a conventional telephone 14 and a 
telephonic bar code interface 22 are shown. The 


telephonic bar code interface 22 contains the data 
transmission system 12 of the present invention 
and is interfaced with a telephone line 24. The 
telephone 14 contains a keypad 26 and the inter- 
5 face 22 is connected with a conventional bar code 
reader wand 28 as shown although it is to be 
understood that other scanners can be usedin the 
present invention, for example point-of-sale scan- 
ners which are commonly incorporated into chec- 
70 kout counters. 

The telephone 14 is connected to the tele- 
phone bar code interface 22 and the telephone line 
24 via a parallel connection in the telephonic bar 
code reader 22 and a modular jack (not shown) as 
75 is common in telephonic equipment While the 
telephonic bar code interface 22 can be used a a 
stand alone unit and hence includes a keypad 23, 
interconnection of the telephone 14 permits oral 
communication within the system and permits sig- 
20 naling via the telephone key pad 26 which may be 
more convenient and/or preferred in some applica- 
tions. 

The interactive calling network 18 of the net- 
work 10 sends voice messages and receives stan- 
25 dard telephone generated dual tone signals. For 
purposes of brevity and clarity, the use of the term 
"dual tone" signals hereinafter means either dual 
tone telephone signals (Touch Tone) or DTMF sig- 
nals. 

30 Separate telephone lines 30 are connected to 

the interactive calling network 18 from one of the 
telephone central offices 20 in order for the instant 
lottery system via its host computer 16 to provide 
services to the lottery's retail agents. When an 
35 agent calls one of these telephone lines 30, the 
agent is asked to enter the agent number and 
passcode. After the network 18 receives these, it 
sends a voice menu so that the agent can select 
the service desired. Typical lottery retail agent ser- 

40 vices include validation of winning instant lottery 
tickets, agent ordering of materials, and invoice 
confirmation. For example, for winning instant lot- 
tery ticket validation the agent must enter the ticket 
number and ticket validation number. For invoice 

45 confirmation the agent must enter the invoice num- 
ber. 

By use of the data transmission system 12, the 
lottery's retail sales clerk responding to the voice 
messages from the interactive calling network 18 

so does not have to key in these numbers on the 
keypad 23 of the telephonic bar code interface 22 
or the keypad 26 of the telephone 14, if provided. 
Instead, the data transmission system 12 reads bar 
codes and converts the bar coded information to 

55 dual tone signals, sending them over the telephone 
line 24 through one or more telephone central 
offices 20A-20X. The data transmission system 12 
also provides for converting a bar coded phone 
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number to dial pulses in the case of a telephone 
line not equipped for dual tone dialing. Thus, in 
response to a voice message request from the 
interactive calling network 1 8, the agent can 
"swipe" the bar code reader wand 28 across an 
appropriate bar code to respond, both for entering 
information and dialing a call via the data transmis- 
sion system 1 2. 

Referring now to Fig. 3, there is shown a 
preferred embodiment of the telephonic bar code 
interface 22 for reading bar coded information, con- 
verting it to standard telephone signals and trans- 
mitting the signals over a telephone line 24 to a 
telephone network 34 which includes the connect- 
ed telephone central office 20A. As previously de- 
scribed, the telephone 14 may be connected to the 
telephonic bar code interface 22 via a standard 
modular cord 36. The components of the interface 
22/data transmission system 12 are represented in 
block form since they are individually well known in 
the art, and to reproduce them in detail would only 
serve to increase the complexity of the explanation 
of the system 12 without adding to its clarity. 

In its basic components, the bar code interface 
22 includes means in the form of a bar code reader 
38 and a bar code scanning device 40 for reading 
bar coded information and generating electrical sig- 
nals representative thereof. Preferably, the bar 
code scanning device 40 connected to the reader 
38 is a hand-held bar code scanning wand 28 as 
shown in Fig. 2; however, other devices, such as 
point-of-sale scanners commonly found in checkout 
counters, can also be used. 

The system 12 includes means in the form of a 
processor 42 connected to the bar code reader 38 
and a memory 44 connected to the processor 42. 
In response to the electrical signals generated by 
the reader 38 representing the bar coded informa- 
tion, such as a lottery ticket number, a telephone 
number, an invoice number or the like, the proces- 
sor 42 and memory 44 cooperate to convert the 
signals to a computer usable form, such as con- 
ventional ASCII characters, the standard telephone 
communications format, and ultimately to telephone 
system recognizable signals, i. e., dual tone signals 
or dial pulse signals. The processor 42 per se is a 
suitable commercially-available microcomputer, 
such as an Intel 8031. The memory 44 is in the 
form of RAM 46, EEPROM 48 and EPROM 50, 
which likewise per se are conventional compo- 
nents. 

An application program corresponding to the 
flow chart of Fig. 4 is stored in the programmable 
read only components (EEPROM 48 and EPROM 
50) of the memory 44 and contains routines ap- 
plicable to ail commercially available bar code for- 
mats, for example UPC, EAN, JAN and the like. 
The appropriate routine in the application program 


is executable for encoding the electrical signals 
and converting the signals to the ASCII characters 
and ultimately to the telephone system recogniz- 
able signals. The processor 42 receives the eleo 
s trical signals from the bar code reader 38 and 
accesses the memory 44 for causing execution of 
the application program for encoding the electrical 
signals and converting them to computer usable 
form, such as ASCII characters, and ultimately to 

70 telephone system recognizable signals. 

The system 12 includes transmitting means in 
the form of a telephone/network interface 52, pulse 
generator 54 and tone generator 56 which are 
responsive to the processor 42 for converting the 

75 computer usable signals (or ASCII characters) to 
standard telephone signals (pulse or tone) for 
transmission on the telephone line 24. The pulse 
generator 54 causes transmission of the signals as 
dial pulses to the telephone line 24, whereas the 

20 tone generator 56 causes transmission of the sig- 
nals as tones to the line 24. A first switch 57A is 
provided on the bar code interface 22 of Fig. 2 for 
activating one or the other of the generators 54, 56, 
and a second switch 57B is provided for controlling 

25 the on/off status of power to the unit. 

Further, an LCD or LED display 58 is provided 
which is responsive to the processor 42 for display- 
ing the computer usable signals (or ASCII char- 
acters). For a visible display of the signals gen- 

30 erated by the processor 42, the application pro- 
gram transfers the ASCII characters to a character 
driver (not shown) to operate the LCD or LED 
display 58. A tone receiver 59 can also be provided 
for receiving information from the lottery host com- 
as puter 16 or the interactive calling network 18. Such 
information can be used to update the system 12 
or for display on the LCD or LED display 58 for 
communications with a person using the system 12 
where no telephone is provided. 

40 The data transmission system 12 receives 

power from a transformer (not shown) which can be 
plugged into an ordinary power outlet While the 
system 12 is on, it constantly monitors the circuit 
for the presence of data from the bar code reader 

45 scanning device 40 or an auto dialer 60. As long as 
no such signals are present the system 12 will not 
impede the normal use of the local telephone 14 
attached to it. When input is present from the 
scanning device 40, and a dial tone connection has 

so been established, the processor 42 executes the 
application program to encode the electrical signals 
from the bar code reader 38 and convert them to 
the appropriate computer usable characters, i.e., 
ASCII characters. 

55 The activation of the auto dialer 60 by a button 

61 , see Fig. 2, on the bar code interface 22 directs 
the system 12 to retrieve stored data from the 
EPROM 50. the stored data corresponding for ex- 
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ample to a two digit number entered on the keypad 
23. Depending on the type of telephone service 
available, the application program then directs the 
data, converted or retrieved, to the appropriate 
generator, either the pulse generator 54 or the tone 
generator 56, for transmission over the available 
telephone service, to the connected telephone 
company central office 20A. The generated signals 
may be a telephone number utilized to establish 
communication with a compatible system or, for 
tone signals, may represent data which will be 
decoded by the receiving device, once commu- 
nications have been established. 

Also, a speaker 62 can be used by the system 
12. Both incoming and outgoing voice or tone/pulse 
audible signals will be sounded through the speak- 
er 62. Further, external communications ports for 
additional output devices 64, such as serial, parallel 
and TTL video devices, are provided. In many 
applications, it may be desirable to have a printer 
at the facility using the present invention such that 
a hard copy of transmitted data, for example a 
winning ticket validation, is available for the ticket 
agent. Available output devices are activated by the 
application program as required and supported by 
character and line driver circuits to generate the 
proper signal format and level. 

The steps of the flow chart depicted in Fig. 4 
which represent execution of the application pro- 
gram by the processor 42 of the system 12 are 
self-explanatory and thus need not be described 
herein in detail. Suffice it to say that the program 
distinguishes between the different information in- 
putted to the system 12 and activates the appro- 
priate one of the generators 54, 56 which is com- 
patible with the particular telephone system. The 
appropriate one of the output devices 64 is se- 
lected concurrently as the converted information is 
displayed. 

Having thus described the data transmission 
system of the present invention in detail and by 
reference to a preferred embodiment thereof, it will 
be apparent that certain modifications and vari- 
ations are possible without departing from the 
scope of the invention as defined in the appended 
claims. 

Claims 

1 . A lottery agent data transmission system for 
interfacing via a telephone system (10, 20) with a 
voice responsive instant lottery system (16, 18), 
said data communications system comprising: 
means for reading a bar coded number and gen- 
erating electrical signals representative thereof, 
said reading means including a bar code reader 
(38) and a bar code scanning device (40) con- 


nected to said reader 

means (42, 44, 54, 56) responsive to said electrical 
signals generated by said bar code reader (38) for 
converting said signals to telephone system rec- 

s ognizable signals; 

means (52) responsive to said converting means 
for transmitting said telephone system recognizable 
signals into said telephone sytems; and 
means (59) responsive to telephone system rec- 

ro ognizable signals generated by the voice respon- 
sive instant lottery system and transmitted over 
said telephone system to said lottery agent data 
communications system, whereby said data com- 
munications system reads and transmits a bar cod- 

75 ed telephone number to establish a connection to 
said void responsive instant lottery system over 
said telephone system, reads and transmits a bar 
coded lottery ticket number to said voice respon- 
sive instant lottery system over said telephone sys- 

20 tern, and receives telephone system recognizable 
signals generated by said voice responsive instant 
lottery system to determine whether said bar cod- 
ed lottery ticket is a winner. 

2. A system as claimed in claim 1 wherein said 
25 scanning device is a hand-held bar code scanning 

wand (40). 

3. A system as claimed in claim 1 wherein said 
converting means includes: 

a memory (44) for storing an application program 
30 containing routines executable for encoding said 
electrical signals and converting said signals to a 
format recognizable by a telephone system; and 
a processor (42) for receiving said electrical signals 
from said bar code reader and causing execution 
35 of said application program for encoding said elec- 
trical signals and converting them to said telephone 
system recognizable format. 

4. A system as claimed in claim 1 further 
comprising: 

40 means (58) responsive to said converting means 
for displaying said electrical signals. 

5. A system as claimed in claim 1 wherein said 
transmitting means includes a pulse generator (54) 
responsive to said converting means for causing 

45 transmission of dial pulses to the telephone line. 

6. A system as claimed in claim 1 wherein said 
transmitting means includes a tone generator (56) 
responsive to said converting means for causing 
transmission of tones to the telephone line. 
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